FIGURE 1 



(SEQ ID NO:l-nucleotide sequence and SEQ ID NO:2-amino acid sequence) 
Escherichia coli B Ph\ tase Sequence 



ATG T-J\A -3': 
Met LyP a: 

Gin Ser hi 
ATT GTC A-'. 

CA^ 'I'AT 

Gin .^-sp '/ 

ct:^ 7v:a g 
GAG g::T 

(:^ln A.ig 1- 

::gt ^'AG g 
Gly Gin \- 

GAA GGG ■: 
Glu Ala : 



at: tta at: gga ttt tta t:t gtt 

XI-.! Fro Phe Leu Ser Leu 



a I A3 

A tt: 



Lei 

ggt 

Ala 



1"" AT : G ' 
Lea He ?r - 



TTA AC: GGC 
Leu Th:: Pr- 



:in Se: 



:ag gt: 



.AJ.G GT<;: GG^T 7v:t gt : i:t- 



au Pt~-.: :ia Lea Ly3 ..eu -^^u 



GGT CAT GGT GT 
At :j His 



TG A ^G 
. L Tr.r 

G •]■■] 
ra A!- 'J 

t:; -l-PA 
eu V.i 



ly VaL 

AG GGA 



GGT 
Arg 



A tt: g 

Pre Ase Ala Trp I- 



:ga a:: a/^g 

rT'j Tr.r L'/s 



TPr Tup 



i:i:i'". ai:g 

Alrr Tr:r 
'Ai'^ Lyj 



r.A GT 3 .AT : 
■■:in Lea Me*: 

gt: 3GT t:: 

Lea : 2 y T r o 



IT GG 



:-a:3 gta 



GGG T/-.T gt; 



V, g: •/ -Uu Leu 1 Le Al a Tyr 



L..U :iy H. 



.1 Ae;.a 



GGA ttg gt: gg: g^.a aag ggg t 



;G ATT A'A 

.a He II' 



GGT GAT 
a: a A:^ia 



.eu Aj a I. 
G.1 A-p 



L-;s Gly G 



TG. : 



p 



:aa G:-: 

:in Ary 
Gin Ser 



a:-y reT All: T :T /^GA AGA GGC 
Glu Ar^ TG- Ai;g Ly- Ter g:. v 



rr.e A., a 

cjvT /a:g ag: 



Gc: g:: g-g gga 

Ala Glv L^ea A. a 



A.:-;o (G/^ 



-r ^^.^A a:: A h/:c G'ga cat /a: 

Ala He Ger V ^1 Hi- ^ 



.a : 



11 n ^-^ la 

in TG^G 
Val Gys 

GGA :GC: 

Gly :iy 

:TG G7-i. 
Leu :iu 

p'jj\ 111': 



(.jT -:j GJ .u' - 

^/al Ge: 

GTG All 

Le\3 Tnr 

TGG GGA 

Trp Gly 

AAl' GCe- 

Asr. Al I 



■yr ::>er 



G GAT A A 



AVi 

e.Lri ^eu Arp 



A-G> 
AAG 



^^-^A '^''G' 7G\T Gl" r (;G 7i H-.A A'lT GH 
E.I-: :.■ u Tya Tr.r Gly 



l,-;.u ee 



A'lT 



Asn Ala A-n IG; .1 Tr.r ^.-p. 



eg ATG ITG A -1 AGG GGA 
.a 1 : e Leu Per Arg Al a 



ATT GGT GA: TTT AGG 

Ale Ala A:^^^. Pne Tnr 

:TG GGT AAT ITT AIG 

■/al L*:u Aen Ehe I r z- 



GAT c:jG :aa ai'G g i: ttt cgg 

Hls I-.r-'] -lln Tnr Aia Ine A::a 



;r,_A 
■ 1 li 



-GG. TGA AAG TTC 
im Ser Asa Leu 



G/iA A 11 
■au Ser 



TAG : TA /■.: gag i-ga gtg 

p. r Leu Gnr G Ln G.la Leu 1 : a 



p: 'ITT ;-^.A GGT GAG 

■;: Leu la's /irg lAa 

y, y;:G ■ l^G. GTC AA.G 

an ' A u Leu L:/3 



:{GG ;AC AA:^ 

a a Asp Aan 

yya ATA TFT 

au He He 



a: G H ^I'TA 



Ay 



Ala 



AG 'a;\. gj-\ 

ri-u ar. le"! 



ATC: AGG GAG T lA H : A 
He TGr Asp Per Hie 5 



G/G. TT^ 



TTG GTA :AA GH 
Leu Leu 31 ri A r : 



;;CA -GIG 5 PA 7-. 

pa a Gin Gl\' P. 

TGG hp: ACG G 

rp' G-a n 1 Li r - 

ACG GPA lAP 



a/-, e.- p: ■ a e ■ ■■ ..r. ^-^ 

ea P- r P-u AP<. Per [P:t 

: a ^ ''G^' ] P'GG ■ ; ^g 

;'r : 'a 1 Fr a I \-Y 



al Ala Arg Per Arrg 



ac AC^ 



■-j.e ^ 
Asc 
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. , .^r-^rj. .-^n.,-^ f^rr. 'Y'vj:^ CCC ACT T:::A GTA CTG TTT ATT GC 

C/J\ A/^^ CAG G._G.: .^-.^ ■^'oi '-io A_,^ ■ ^ 



:;in Gys Glri Al:. Tyr Gly Va I inr 



...... r-r,- A AT GGG GGG G ^A CTG GAG CTC AAC TGG 

^^-^ l:^^"^' A^ ■ G]v Glv Ala Leu Glu Leu Asa Trp 

Gly His Asp Tnr msh Leu Aid Asn i. ... -i -.A. 



?S P^o ^.Tn Pro A^p An Thr Pro Pro Gly Gly Glu Leu Va r 

GA;. GGC TG. CGT GGG CT. AGC gat AAG AGG GAG IGG ATG GAG OTT TGG GTG 
Glu Ara Trc Arg Arg -^eu Ser Asp Asn S. r G...i 1 rp 

.TG TTC: GAG AGT TTA GAG GAG ATG GGT GAT AAA AGG GGG GTG TGA TTA AAT 

;T , .. ... -V, T rc n Gin Mer arq ^^^p - 
Va L f ue 'j.Lii - - 

nr.A <-rG AGG GTG GGA <.5GA TGT GAA GAG GGA AAT 

^ P^o P'G G^; gTu S gL Thr Leu Ala Gly Gys Glu Glu Arg Asn 

rr^-^^r^ --^A rrT -TT ACG -^AA ATC GTG TVAT GAA GCA 
GGG GAG GGG ATG TGT TCG TIG ..A GgT . T A . ^^AA ^^^^ 

Ala Gin Gly Met Gys Ser Leu Ala oiy i ne 

rp-PG AGA TGT GAT GAG GAT GAG CAT GAG TAA 132. 

t% p" 



r^'^- CGG CCA GGT GGT GAA CTG GTG TT^ 
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FIGURE 2 
pH/Temperature Profile and Stability 
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Figure 3 : 



Thermal Tolerance of E coli Expressed Proteii 



120.0% 




Incubation Temperature 




120 



100 



Residual Phytase Activity in SGF with Pepsin 



t wtK12Ecoli = 2.7+/-0,2mins 

1/2 

t 81 9pH59 nonglycosylated = 8 4 +M . 1 mins 




819pH59nonglycos1115 
• 81 9pH59nonglycosll 1 6 
819pH59nonglycos1120 
819pH59nongIycos1121 



100 



120 



140 
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Figure 6. 



DIVHR 1370-7 



120 



Residual Phytase Activity in SGF with Pepsin 

t 8l9pH59 expressed ,nEcoh = 6 4 W-1 1 mins 
t _ 81 9pH59 expressed .n P,ch,a = 1 0 4 0 9 m ,ns 
891pH59 expressed in Ponnbe - 29 2 +/- 6 7 rTiins 




819pH59Pombe0222A 
— — 81 9pH59Ponnbe0222D 
819pH59Pombe0223 
# 819pH59Pichia1 1 16 
—♦—81 9pH59Pichia1 120 
^ ai 9pH59Pich;a1 121 



140 
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E'cd,%;A (Oen«a.. ac.c.sio„ „o. M5870S , (SW ID NO:7, 

121 tgatgcggcg cattagcatc ^""^^^^^^^ ctoattccgt taaccccgca 

181 catatcgatg aaagcgatct ^^'^XZim^^^ ttgtcagtcg 
241 atctgcattc gctcagagtg ^^^'^^^l^^^^XZl catgatgtca ccccagacgc 
30Ucatggtgtgcgtgctc™ 

361 alggccaacc tggccggtaa '^^'=^S^f^^/.„^^^^„^J^ggattgctgg cgaaaaaggg 
421 ctatctcggacattaccaac ^^'^^S^^^ 'J.^rS^^ 
4S1 -gcccgcag t„ atacccaggc 
541 aggcgaagcc ttcgccgccg ggcj-gg ^ actggcgttt gccaactgga 
601 agatacgtcc agtcccgatc '^''f'^^'^^aZ^^^^^^ ^^gactttac 
661 taacgcgaac cgcaatcaaa 

721 cgggcatcgg ^-^^^f^^^X^S^ '^^^^^^^^ ''^^''^ 
781 cttgtgcctt aaacgtgaga aacaggaj-ga b ^ gcggtaagcc tcgcatcaat 

841 ggaaclcaag gtgagcgccg ^'^^'^'J^^'^'X ccggagccgg ggtggggaag 

901 ictgacggag ^-"^^^ Vfricc t gS^ 

961 gatcaccgat ^cacaccag ggaaca-^^^ ,,,,g,,,aa 
1 02 1 gctacaacgc acgccagagg ttgcccgcag ^ J - ggtgtgacat tacccacttc 
1081 gacagcgttg acgccccatc ^^^^^^^^^^^^^^^^^^ cactggagct 
1141 agtgctgttt atcgccggac ^^^^''"^^^'"'^'Xcc^ ggtgglgaac tggtgtttga 
1201 caactggacg ctlcccggtc ^g-'^gg^^^^^^^f^Xg g'tcgctgg icUccagac 

1261 acgctggcgt ^gg^^J^tatr^ g^^^^^^ ^^^^^^'^^^ 

1321 tttacagcag atgcgtgata aaacgccgct g , tggcaggttt 

1381actgaccctggcaggatgtgaagagcgaaat^^^^^^^^^^^ 

1441 tacgcaaalc g^S^^^gaag cacgcatacc ggcgW 

1 501 cattcagtta cctgaatgct ^^g^BS^^^^^^^^^^^^ tcggagtaac 

1561 ccggaaaaggcgttcacgcc ^'^^'f^l^;^^^^^ 

1621 tataaccgta atagttatag '^"^S^^^'^^^;;^"!'.^^^^^^^^^^ gacaaactca 
1681 tgaggatagc gcctttaata ttgacgcctg ^ acagaacgcc 
1741 cctctttggc ggtgttcaag '^'^^^^'^'^f';^^^^^^^ accagatcgt 
1 801 ccacaaccgc ggcatcactc accgccagca tcggcggcgi a g 
',86, aaScg" cScca,.cc agtaaUgac geatccgatc g 
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Figure 7b 

^4 a^tSttc gctcagagtg agccggagct gaagctggaa agtgtggtga ttgtcagtcg 
fo raSSSgctccaa ccaaggccac gcaactgatg caggatgtca ccccagacgc 
16 aSc^^lc tggccggtaa aactgggttg gctgacaccg cgnggtggtg agctaatcgc 
t^tcT^^ gccagcgtct ggtagccgac ggattgctgg cgaaaaaggg 

ts;rt;:cgtg.e...agg.^^^^^^^^^^ 

781 cgtgccl. aaacgw ■■^"'^^^^^^^f^l^'^^^^^c tcgcalcaat 

ro;sssss=ra::ra:ss- 

,141 agtgctgm atcgcggac ='=8atac.aa ic ggcaaa^c^^^^^^^^ | 

1 20 1 caactggacg cHcccggtc agccggataa '^"^^'^e^'^ Ztictgg tcttLgac 

,2«acgc.ggcg.cggc.a^cg« 

1 321 tttacagcag atgcgtgata aaacgct-gci g qtatcttcet tiigcaggttt 

1381 actgaccctg gcaggatgtg ^^^^^^^f^^^^^^^^ 

1441 tacgcaaatc gtgaatgaag cacgcatacc ^^""^'^^^f''^^^^^^ aatgcgtaga 
1 501 cattcagtta cctgaatgct ctgaggctga ^^^^^^^^^^^^^^^ 
1561 ccggaaaagg cgttcacgcc ^'^'^'^f^'J'^^ atcacaccat 
1621 tataaccgta atagttatag '^^^'^^'^'^ ^ll^^^^^ gacaaactca 
1681 tgaggatagc ^^<^'''-^'- acagaacgcc 

1 80 1 ccacgaccgc ggcatcactc accgccagca tcggcgg h 
1861 aatggtcgtt cgcccattcc agtaattgac gcatccgatc g 



p 
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Snolid sequence for E. eo„ appA <wi.d type) (SliQ ID N0.8, 



LFIAGHDTNl 
VSLVFQTLQ 
EARIPACSL 



vs'lvfqtlqqmrdktplslntpp 



Bold-Underlined amino 
(SEQ IDNO:10 ) 



acid residues arc show- below in Ac modified appA enzyme 



MKMUPFLSLUPLTPQSAFAQSEPELKLESW^^^^^^^ 



ALPSELKVSADCVSLTOAVSLASMLTEIFL^^^ 
TLLSLHNAQFELQRTPEVARS^^^^ 

RIPACSL 



